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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the scale of an accident so 
as to be able to rapidly cope with a secondary disaster by alarming 
and protecting an occupant before the occurrence of the accident of 
a vehicle. 

SOLUTION: This device monitors the travel state of a vehicle and 
surrounding environment by a radar 1 for detecting 
vehicle-to-vehicle distance; a G-sensor 3 for detecting deceleration; 
a brake on/off switch 6 for detecting brake operation; a road 
surface-tire friction coefficient detecting device 7; and an image 
detecting device by a CCD camera 9 or the like. A predictive device 
10 processes the monitored result and actuates at least one of a 
motor-driven seat belt pretensioner device 1 1 , a driver s seat and 
front passenger's seat air bag device 12, a side motor-driven pump 
type air bag device 13. an alarm device 14 for informing an occupant 
of danger, a rescue requesting device 1 6 for communicating for a rescue request after the occurrence of an 
accident, and an escape support device 1 7 for performing door lock release, hazard blinking, and the like to 
support an escape from the vehicle, 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A crew member protection support device comprising: 

A run monitor means which supervises two or more information in relation to a run state and running 
environment of vehicles. 

A danger calculating means which computes danger of an accident based on two or more information 
supervised by run monitor means. 

A passive safety device for being installed in vehicles, and taking care of and supporting a crew member in 
case of an accident. 

A protection control means controlled to operate a passive safety device when danger of an accident 
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computed by danger calculating means exceeds a standard established beforehand. 

[Claim 2]The crew member protection support device according to claim 1, wherein two or more said 
passive safety devices are provided and control said protection control means to operate an applicable 
passive safety device if danger of said accident exceeds a standard corresponding to said each passive 
safety device. 

[Claim 3]The crew member protection support device comprising according to claim 1 or 2: 
A radar by which said run monitor means detects the distance between two cars. 
G sensor which detects deceleration. 

A braking state sensing device which detects brake operating conditions. 

A curve detection device which detects a curve state of a running route, and a road surface sensing device 
which detects a road surface state of a running route. Or more [ of the crossing obstructing detectors 
which picturize outside of vehicles and detect an obstacle ] including two. said passive safety device. A 
pretensioner device which rolls round a seat belt and heightens binding force, At least one of an air bag 
device which expands and protects a crew member from a shock, a warning device which tells a crew 
member about danger, a rescue request device which performs communication connection for demanding 
relief after an accident occurrence, and the escape support devices which support escape from a crew 
member's vehicles. 

[Claim 4]The crew member protection support device according to claim 3 which said passive safety device 
is provided with at least one of the devices of other with said warning device, and is characterized by 
operating this warning device and a device of these others as control in which said protection control means 
operates said passive safety device. 

[Claim 5]Said run monitor means as said curve detection device A GPS receiving set, Have at least one of 
a navigation device or horizontal G sensors, detect a curve state ahead of a running direction of vehicles, 
and said passive safety device. Have at least one of said pretensioner device or said air bag devices, and 
said protection control means. The crew member protection support device according to claim 3 or 4 
performing control which operates selectively this pretensioner device or this air bag device if this curve 
detection device detects a front curve state. 

[Claim 6]With said braking state detection means, said run monitor means is provided with an accelerator 
state detection device which detects an accelerator operation state, and said passive safety device, Have 
said pretensioner device and said protection control means. The crew member protection support device 
according to claim 3 or 4 controlling to return an operation of this pretensioner device if this pretensioner 
device will be selectively operated if this braking state detection means detects brakes operation, and this 
accelerator state detecting means detects accelerator operation. 

[Claim 7]Said run monitor means computes frequency where operation of an accelerator and a brake is 
performed within fixed time which said braking state detection means and said accelerator state detecting 
means define beforehand. The crew member protection support device according to claim 6 controlling said 
protection control means so that said pretensioner device rolls round a seat belt of quantity set up 
beforehand, when frequency of this operation exceeds a standard established beforehand. 
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[Claim 8]Said run monitor means is provided with a speed sensor which detects a travel speed of a 
self-vehicle, and said passive safety device, Roll round a seat belt, have a pretensioner device which 
heightens binding force, and said protection control means, The crew member protection support device 
according to any one of claims 1 to 7 controlling so that this pretensioner device loosens only quantity 
which defines binding force of a seat belt beforehand, when a travel speed of a self-car detected by this 
speed sensor fulfills conditions of a super low speed set up beforehand. 

[Claim 9]A road surface state sensing device with which said run monitor means detects a road surface 
state of a running route as the coefficient of friction mu of a road surface and a tire, It has a road surface 
change prediction device which predicts change of the coefficient of friction mu detected by a road surface 
state sensing device, Based on change of the coefficient of friction mu which a road surface change 
prediction device predicts, compute danger of said accident, and said passive safety device. Roll round a 
seat belt, have at least one of a pretensioner device which heightens binding force, and the warning devices 
which tell a crew member about danger, and said protection control means, When danger of an accident 
computed by this run monitor means exceeds a standard established beforehand. The crew member support 
protection instrument according to any one of claims 1 to 8 controlling at least one side of the change of the 
amount of rolling up of warning which changes the safe distance between two cars with a preceded vehicle 
to a crew member via this warning means, or this pretensioner device. 

[Claim 10]The crew member protection support device according to claim 9, wherein said run monitor 
means is provided with a switch for making switch selection of the standard of danger calculation based on 
change of the coefficient of friction mu which said road surface change prediction device predicts. 
[Claim 11]Have the following and said road surface state sensing device detects said coefficient of friction 
mu according to correspondence relation between a travel speed of a self-car which a speed sensor 
detects, and number of rotations of a wheel which a rotational frequency sensor detects. The crew member 
protection support device according to claim 9 or 10 amending a travel speed of a self-vehicle based on 
information inputted from the outside. 

A speed sensor with which said run monitor means detects a travel speed of a self-vehicle. 
A rotational frequency sensor which detects number of rotations of a wheel of a self-vehicle. 

[Claim 1 2]The crew member protection support device according to any one of claims 1 to 1 1 characterized 
by equipping a boundary part of the upper part of a front window, or the lower part with a slit shape obstacle 
display for indication as said passive safety device. 

[Claim 13]The crew member protection support device according to any one of claims 1 to 12 having a 
pretensioner device which connected a paper winding shaft of a seat belt with an output shaft of an electric 
motor as said passive safety device. 

[Claim 14]The crew member protection support device according to claim 13 controlling it to loosen a few 
after rolling round said protection control means until it will start rolling up and will restrain it once, if said 
seat belt is inserted in a buckle for an electric motor of said pretensioner device. 

[Claim 15]The crew member protection support device according to claim 13 or 14, wherein said 
pretensioner device is provided with a locking mechanism locked according to control of said protection 
control means if a paper winding shaft of said seat belt is wide opened at the time of un-equipping with a 
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seat belt and a crew member carries a seat belt. 

[Claim 16]If said locking mechanism is un-operating at the time of un-equipping with said seat belt and this 
seat belt is inserted in a buckle, said protection control means, The crew member protection support device 
according to claim 15 characterized by a thing which define rolling up by said electric motor beforehand, and 
which is controlled to repeat a lock and release of said paper winding shaft whenever it carries out every 1 
pitch. 

[Claim 17]The crew member protection support device comprising according to any one of claims 1 to 16: 
A flank air bag device which said passive safety device is constituted including a bag part, a cylinder part 
with which a gas is filled up, and an electric piston part, and is arranged in a crew member's side. 
An air bag device which is arranged ahead of a crew member and has an ignition type inflator. 

[Claim 1 8]A driver seat and a passenger seat are equipped with said flank air bag device, and said protection 
control means, The crew member protection support device according to claim 1 7 performing control which 
slushes a gas in said cylinder into said bag part with said electric piston so that it may be in an expanding 
state according to danger of an accident computed by said danger calculating means. 

[Claim 19]The crew member protection support device according to any one of claims 1 to 18 which is 
provided with the following and characterized by said protection control means operating this central air bag 
device at the time of an operation of said passive safety device when this rear central confirmation device 
checks entrainment to a center of a dickey seat. 

A rear central confirmation device with which said passive safety device checks entrainment of a center of 

a dickey seat just behind a drivers seat and a passenger seat. 

A central air bag device installed between a driver seat and a passenger seat. 

[Claim 20]The crew member protection support device comprising according to any one of claims 1 to 19: 
A rescue request device which performs communication connection for demanding relief after an accident 
occurrence as said passive safety device. 

Having an escape support device which supports escape from a crew members vehicles, this escape 
support device is a door-lock release device or a rear hatch lock release device. 
A UINDOOPUNA device or a sunroof opener device. 

[Claim 21]The crew member protection support device according to claim 20, wherein said rescue request 
device transmits at least one of personal data about a crew member, health data about a crew member, or 
accident condition data. 

[Claim 22]The crew member protection support device according to claim 20 or 21, wherein said rescue 
request device gives communication connection to a partner set up beforehand in case of an accident. 
[Claim 23]When control said door-lock release device or said rear hatch lock release device, a lock of a door 
or a rear hatch is made to cancel after an accident occurrence and a door or a rear hatch does not open, 
said protection control means. The crew member protection support device according to claim 20 
controlling said UINDOOPUNA device or a sunroof opener device, and controlling to open a window or a 
sunroof. 
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[Claim 24]The crew member protection support device according to any one of claims 1 to 23 controlling 
said protection control means to operate a brake, to start stop operation and to tell a succeeding vehicle 
about abnormalities when a self-vehicle speed is not zero at the time of an accident occurrence. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention supports crew member protection at the time of the accident 
occurrence of the vehicles under run, and relates to the crew member protection support device which 
enables the prompt action over a second accident. 
[0002] 

[Description of the Prior Art]The method and device which vehicles protect a crew member from the former 
against the accident which may encounter at the time of a run, and are supported are proposed [ various ]. 
and are actually used. For example, in order to prevent the accident by the rear-end collision of a 
succeeding vehicle, etc. in JP,5-1 1 6622 A The danger of a rear-end collision is judged based on the relative 
velocity between a self-vehicle and a succeeding vehicle, or the amount of gaps of a course, and when 
danger is large, the advanced technology which performs the lock of the door of a dangerous side, 
generating of a warning sound, the restraint of a seat belt, etc. is indicated. 

[0003]JP,7-277139,A is equipped with PURIRODA and the air bag device of a seat belt in order to take care 
of a crew member. If it detects that a small shock is added to vehicles from posture condition change of 
vehicles, PURIRODA is operated and a big shock is added to vehicles, the advanced technology which 
operates an air bag with PURIRODA is indicated. 

[0004]As advanced technology which prevents a second accident after the safeguard etc. with which 
vehicles are equipped operate, for example to JP,10-1005,A. A windowpane is destroyed after an air bag 
operation and the advanced technology which removes the displeasure by sudden rise of vehicle room 
pressure, or supports a crew member s escape in the cases, such as a submersion accident, is indicated. If 
the abnormal temperature rise near an engine room or the gas tank is detected after an accident 
occurrence, a digestive will be blown off, and if the time set up beforehand passes, he is trying to cancel the 
lock of a door by it, after controlling by JP,6-1 2731 9,A to lock a door by detection of a rapid fall of the 
vehicle speed. In JP,10-1 62284,A, a navigation device detects the current position of vehicles, and if an 
accident occurs at the emergency dial place beforehand set up for every kind of accident, the emergency 
reporting system which communicates automatically is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]In advanced technology, such as JP,10-1005,A, JP,6-1 2731 9.A, 
and JP,10-1 62284,A, although it can become effective to the second accident after an accident occurrence, 
an accident cannot be avoided or the grade of an accident cannot be reduced. Although the accident 
between succeeding vehicles may be able to be prevented, there is a kind of accident which may encounter 
while vehicles run. and the advanced technology of JP,5-1 16622,A is not enough as it even if they plan 
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safety only over a succeeding vehicle. [ many ] In the advanced technology of JP,7-277139A only about a 
crew member s when a shock's is added to vehicles or it collides protection, it can precede with time and a 
crew member can be taken care of rather than a collision actually takes place. However, neither evasion of 
a collision nor prevention of the collision itself can be aimed at. 

[0006]The purpose of this invention is to provide the crew member protection support device which can 
perform synthetically evasion of a sudden accident, and crew member protection in case of an accident 
based on the information from the run state and environment of vehicles. 

[0007] 

[Means for Solving the ProblemjA run monitor means which supervises two or more information that this 
invention relates to a run state and running environment of vehicles, A danger calculating means which 
computes danger of an accident based on two or more information supervised by run monitor means, When 
danger of an accident computed by a passive safety device and a danger calculating means for being 
installed in vehicles, and taking care of and supporting a crew member in case of an accident exceeds a 
standard established beforehand, it is a crew member protection support device including a protection 
control means controlled to operate a passive safety device. 

[0008]A danger calculating means computes danger of an accident based on two or more information 
supervised by run monitor means, supervising two or more information in relation to a run state and running 
environment by a run monitor means during a run of vehicles, if this invention is followed. Since a protection 
control means is controlled to operate a passive safety device when danger of an accident exceeds a 
standard established beforehand, before an accident actually arises, it also becomes possible to operate a 
passive safety device, and it can stop damage of an accident to the minimum. 

[0009]Two or more said passive safety devices are provided by this invention, and said protection control 
means will be controlled to operate an applicable passive safety device, if danger of said accident exceeds a 
standard corresponding to said each passive safety device. 

[001 0]lf this invention is followed, a passive safety device provided will be controlled by a protection control 
means to operate, if danger of an accident exceeds a standard corresponding, respectively. [ two or more ] 
A suitable crew member can be taken care of according to each passive safety device. 
[001 1]A radar by which said run monitor means detects the distance between two cars by this invention and 
G sensor which detects deceleration, A braking state sensing device which detects brake operating 
conditions, and a curve detection device which detects a curve state of a running route, Or more [ of a road 
surface sensing device which detects a road surface state of a running route, and the crossing obstructing 
detectors which picturize outside of vehicles and detect an obstacle ] including two, said passive safety device, 
A pretensioner device which rolls round a seat belt and heightens binding force. At least one of an air bag 
device which expands and protects a crew member from a shock, a warning device which tells a crew 
member about danger, a rescue request device which performs communication connection for demanding 
relief after an accident occurrence, and the escape support devices which support escape from a crew 
member's vehicles is included. 

[001 2]A radar which will detect the distance between two cars if this invention is followed, G sensor which 
detects deceleration, A braking state sensing device which detects brake operating conditions, a curve 
detection device which detects a curve state of a running route. Including two, a road surface sensing 
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device which detects a road surface state of a running route, and an obstacle sensing device which 
picturizes outside of vehicles and detects an obstacle, or more as a passive safety device, A pretensioner 
device which rolls round a seat belt and raises a high-speed accident, An air bag device which expands and 
protects a crew member from a shock, a warning device which tells a crew member about danger, Since at 
least one of escape support devices which support escape from vehicles of a rescue request device and a 
crew member who perform communication connection for demanding relief after an accident occurrence is 
included, Based on two or more information, danger under run of vehicles can be computed at an early stage, 
a passive safety device can be operated efficiently, and a crew member can be taken care of. 
[0013]Said passive safety device is provided with at least one of the devices of other with said warning 
device by this invention, and said protection control means operates this warning device and a device of 
these others as control which operates said passive safety device. 

[0014]Since a warning device will also be operated when operating a passive safety device if this invention 
is followed, warning to a crew member is performed, and the crew member can also perform operation which 
avoids an accident or reduces a grade of damage while being able to receive protection with other occupant 
crash protection. 

[0015]Said run monitor means as said curve detection device by this invention A GPS receiving set. Have at 
least one of a navigation device or horizontal G sensors, detect a curve state ahead of a running direction of 
vehicles, and said passive safety device, If it has at least one of said pretensioner device or said air bag 
devices and, as for said protection control means, this curve detection device detects a front curve state, 
control which operates selectively this pretensioner device or this air bag device will be performed. 
[001 6]If this invention is followed, a GPS receiving set will receive an electric wave from a GPS artificial 
satellite, and will detect a current position of vehicles. The navigation device can judge easily whether a 
curve exists ahead of a running direction of vehicles with reference to a current position, road map data, etc. 
of vehicles under run. When vehicles pass a curve, it can be judged whether by a horizontal G sensor, the big 
degree of acceleration and deceleration is detected, and vehicles are going straight on, or it is going straight 
on in a curve. When vehicles tend to pass through and curve a curved section, at least one of a pretensioner 
device or air bag devices can be operated selectively, and it can prepare for a sudden accident etc. 
beforehand. 

[0017]By this invention, with said braking state detection means, said run monitor means is provided with an 
accelerator state detection device which detects an accelerator operation state, and said passive safety 
device. Have said pretensioner device and said protection control means. If this braking state detection 
means detects brakes operation, this pretensioner device will be operated selectively, and if this accelerator 
state detecting means detects accelerator operation, it will control to return an operation of this 
pretensioner device. 

[0018]Since a pretensioner device will be selectively operated when a run monitor means is provided with a 
braking state detection means and an accelerator state detecting means and brakes operation is detected if 
this invention is followed, a certain grade can take care of a crew member. Since that accelerator operation 
is performed means that the possibility of danger becomes small, if accelerator operation is detected, it is 
returned, binding force of a seat belt becomes small, and the crew member can pass an operation of a 
pretensioner device comfortably in the state where there is no restraint to operation etc. 

8 



JP 2000-142321 

[0019]Saicl run monitor means computes frequency where operation of an accelerator and a brake is 
performed within fixed time which said braking state detection means and said accelerator state detecting 
means define beforehand, by this invention, When danger of this operation exceeds a standard established 
beforehand, said protection control means is controlled so that said pretensioner device roils round a seat 
belt of quantity set up beforehand. 

[0020]If this invention is followed and operation of an accelerator and a brake will be frequently repeated 
within fixed time, A state of a mountain path run or a run with constant speed is assumed, only the amount 
of rolling up which defines a pretensioner device beforehand is operated, a crew member is restrained to 
some extent with a seat belt, and it can prepare for a unforeseen accident etc. 

[0021 ]By this invention, said run monitor means is provided with a speed sensor which detects a travel 
speed of a self-vehicle, and said passive safety device. Roll round a seat belt, have a pretensioner device 
which heightens binding force, and said protection control means, When a travel speed of a self^car 
detected by this speed sensor fulfills conditions of a super low speed set up beforehand, it controls so that 
this pretensioner device loosens only quantity which defines binding force of a seat belt beforehand. 
[0022]Since the danger of the occurrence of an accident will become small when fulfilling conditions of a 
super low speed that speed of a seH^vehicle is set up beforehand if this invention is followed, a possibility 
that only quantity which a pretensioner device defines beforehand may loosen binding force of a seat belt, 
restraint to crew member movement may be loosened, and a crew member may sense displeasure is 
cancelable. 

[0023]A road surface state sensing device with which said run monitor means detects a road surface state 
of a running route as the coefficient of friction mu of a road surface and a tire by this invention, It has a road 
surface change prediction device which predicts change of the coefficient of friction mu detected by a road 
surface state sensing device, Based on change of the coefficient of friction mu which a road surface change 
prediction device predicts, compute danger of said accident, and said passive safety device. Roll round a 
seat belt, have at least one of a pretensioner device which heightens binding force, and the warning devices 
which tell a crew member about danger, and said protection control means. When danger of an accident 
computed by this run monitor means exceeds a standard established beforehand, at least one side of the 
change of the amount of rolling up of warning which changes the safe distance between two cars with a 
preceded vehicle to a crew member via this warning means, or this pretensioner device is controlled. 
[0024]If this invention is followed, when it will be expected by weather report or a actual rainfall that the 
coefficient of friction mu of a road surface and a tire changes, If change is predicted in the direction whose 
danger increases, a seat belt can be rolled round with a pretensioner device, binding force can be 
heightened, and a crew member can be told about danger with a warning device, and attention can be called. 
[0025]Said run monitor means is provided with a switch for making switch selection of the standard of 
danger calculation based on change of the coefficient of friction mu which said road surface change 
prediction device predicts by this invention. 

[0026]If this invention is followed, when change of the coefficient of friction mu of a road surface will be 
predicted, since a switch can be operated and switch selection can be performed, a standard of calculation 
of danger can be combined with change of a road surface state, and can perform suitable dangerous 
prediction. 
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[0027]By this invention, said run monitor means is provided with a speed sensor which detects a travel 
speed of a self^vehicle, and a rotational frequency sensor which detects number of rotations of a wheel of a 
sell^vehicle, and said road surface state sensing device. Said coefficient of friction mu is detected 
according to correspondence relation between a travel speed of a sell^car which a speed sensor detects, 
and number of rotations of a wheel which a rotational frequency sensor detects, and a travel speed of a 
self-vehicle is amended based on information inputted from the outside. 

[0028]Since the vehicle speed of a self-vehicle for computing the road surface friction coefficient mu will be 
amended based on information from the outside if this invention is followed, Between a wheel and a road 
surface, a self-vehicle speed when friction has arisen can be detected with sufficient accuracy, the road 
surface friction coefficient mu based on a correspondence relation with number of rotations of a wheel can 
be detected with sufficient accuracy, the reliability of dangerous prediction based on change of the road 
surface friction coefficient mu can be improved, and a crew member can be taken care of effectively. 
[0029]This invention equips a boundary part of the upper part of a front window, or the lower part with a slit 
shape obstacle display for indication as said passive safety device. 

[0030]If this invention is followed, since a boundary part of the upper part of a front window or the lower 
part is equipped with a slit shape obstacle display for indication, while a driver gazes at the front from a 
front window, warning in case an obstacle is detected can be recognized easily. 

[0031]This invention is provided with a pretensioner device which connected a paper winding shaft of a seat 
belt with an output shaft of an electric motor as said passive safety device. 

[0032]Since a pretensioner device will be driven with an electric motor which has an output shaft connected 
with a paper winding shaft of a seat belt if this invention is followed, an electric motor can be controlled and 
a rolling-up state of a seat belt by a pretensioner device can be made to control often [ accuracy ] and 
promptly. 

[0033]Said protection control means is controlled by this invention to loosen a few, after rolling round until 
it will start rolling up and will restrain once, if said seat belt is inserted in a buckle for an electric motor of 
said pretensioner device. 

[0034]It can protect certainly, without restraining a crew member too much with a seat belt, since it will be 
controlled to loosen a few after performing rolling up and rolling round until it will once be in a restrained 
condition if this invention is followed, and a crew member will carry a seat belt and it will insert in a buckle 
with a pretensioner device. 

[0035]By this invention, said pretensioner device will be provided with a locking mechanism locked 
according to control of said protection control means, if a paper winding shaft of said seat belt is wide 
opened at the time of un-equipping with a seat belt and a crew member carries a seat belt. 
[0036]If this invention is followed, since a paper winding shaft of a seat belt of a pretensioner device is 
locked by a locking mechanism when a crew member carries a seat belt, it can maintain certainly a 
protection state of a crew member with a seat belt. 

[0037]By this invention, if said locking mechanism is un-operating at the time of un-equipping with said seat 
belt and this seat belt is inserted in a buckle, said protection control means. It is characterized by a thing 
which define rolling up by said electric motor beforehand and which is controlled to repeat a lock and 
release of said paper winding shaft whenever it carries out every 1 pitch. 
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[0038]Since rolling up of a seat belt by an electric motor and a lock of a paper winding shaft by a locking 
mechanism can be performed every 1 pitch after a seat belt is inserted in a buckle if this invention is 
followed, When loosening a seat belt, it can carry out gradually every 1 pitch, and rapid slack can be avoided, 
and a crew member can be taken care of effectively. 

[0039]This invention is characterized by having come out and said passive safety device comprising the 
following. 

A flank air bag device which is constituted including a bag part, a cylinder part with which a gas is filled up. 
and an electric piston part, and is arranged in a crew member's side. 

An air bag device which is arranged ahead of a crew member and has an ignition type inflator. 

[0040]Since it will have a flank air bag device which is arranged in a crew member s side and constituted 
with an air bag device which has the usual ignition type inflator including a bag part, a cylinder part with 
which a gas is filled up, and an electric piston if this invention is followed, protection to a crew member s 
side can also be performed effectively. 

[0041 ]By this invention, a driver seat and a passenger seat are equipped with said flank air bag device, and 
said protection control means, Control which slushes a gas in said cylinder into said bag part with said 
electric piston is performed so that it may be in an expanding state according to danger of an accident 
computed by said danger calculating means. 

[0042]If this invention is followed, a driver seat and a passenger seat will be equipped with a flank air bag 
device. Since control which a gas in a cylinder slushes into a bag part with an electric piston is performed so 
that it may be in an expanding state according to danger of an accident computed by danger calculating 
means, A crew member of a driver seat and a passenger seat can be taken care of effective in a flank air bag 
device of an expanding state according to danger. 

[0043]A rear central confirmation device With whlch said passive safety device checks entrainment of a center of a 
dickey seat just behind a driver's seat and a passenger seat by this invention, It has a central air bag device 
installed between a driver seat and a passenger seat, and said protection control means also operates this 
central air bag device at the time of an operation of said passive safety device, when this rear central 
confirmation device checks entrainment to a center of a dickey seat. 

[0044]If this invention is followed, a central air bag device would be installed between a driver seat and a 
passenger seat and a crew member will have got on in the center of a dickey seat just behind a driver s seat 
and a passenger seat, when operating a passive safety device. Since a central air bag device is also 
operated, effective protection can be performed against a crew member of a center of a dickey seat. 
[0045]It is characterized by this invention comprising the following. 

A rescue request device which performs communication connection for demanding relief after an accident 
occurrence as said passive safety device. 

Having an escape support device which supports escape from a crew member s vehicles, this escape 
support device is a door-lock release device or a rear hatch lock release device. 
A UINDOOPUNA device or a sunroof opener device. 

[0046]lf this invention is followed, also after an accident will occur, a rescue request device performs 
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communication connection. Cancel a lock so that escape from a crew member s vehicles can be opened 
with an escape support device and a door or a rear hatch can be opened with a door release device or a rear 
hatch lock release device, and with or a WINDOOPUNA device or a sunroof opener device. A lock can be 
canceled so that a window or a sunroof can be opened, and escape from a crew member's vehicles can be 
supported. 

[0047]Said rescue request device transmits at least one of personal data about a crew member, health data 
about a crew member, or accident condition data by this invention. 

[0048]If this invention is followed, when a rescue request device will perform communication connection for 
a rescue request, Personal data about a crew member, for example, age, sex, a blood group, an address, a 
chronic disease, A hospital name which attaching requires, a starting doctor name, etc. and health data 
about a crew member, For example, existence of a pulse, blood pressure, and a wounded person or accident 
condition data. For example, since at least one data in the importance of an on-site position, a type of a car 
of an accident vehicle and displacement, a riding position, the entrainment number, and an in-the-car image 
data accident, existence of an escape means, an operating state of an escape means, etc. is transmitted, 
When a contact gives relief in response to communication connection, effective data can be provided, and 
efficient relief can be received promptly. 

[0049]Said rescue request device gives communication connection to a partner set up beforehand by this 
invention in case of an accident. 

[0050]If this invention is followed, since communication connection will be given to a partner set up 
beforehand if an accident happens, the rescue request device can expect prompt relief by fully making prior 
preparations. 

[0051]When said protection control means controls said door-lock release device or said rear hatch lock 
release device, and makes a lock of a door or a rear hatch cancel after an accident occurrence and a door 
or a rear hatch does not open it by this invention. Said UINDOOPUNA device or a sunroof opener device is 
controlled, and it controls to open a window or a sunroof. 

[0052]Since it will control to be able to open a window or a sunroof when a lock of a door or a rear hatch is 
canceled and neither a door nor a rear hatch opens further after an accident occurrence if this invention is 
followed, escape of a crew member from vehicles can be made to ensure. 

[0053]When a self-vehicle speed is not zero at the time of an accident occurrence, said protection control 
means operates a brake, starts stop operation, and controls it by this invention to tell a succeeding vehicle 
about abnormalities. 

[0054]If this invention is followed, it can prevent starting stop operation for stopping vehicles, if a 
self-vehicle speed which an accident generates is not zero, and self^vehicles' running further, and 
expanding a second accident. Since abnormalities are told to a succeeding vehicle, after self-vehicles stop, 
a second accident against which a succeeding vehicle clashes from behind can be prevented. 
[0055] 

[Embodiment of the Inventionj Drawing 1 shows the rough electric constitution of the crew member 
protection support device as one gestalt of operation of this invention. It is [ radar / 1 ] measurable in the 
speed and the run vector of vehicles around a self-vehicle using the electric wave of a millimeter wave, etc. 
The wheel rotational speed sensor 2 can detect the revolving speed of a self-wheel, and can measure the 
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vehicle speed of self-vehicles from revolving speed. If the wheel rotational speed sensor 2 and the radar 1 
are used together, the distance between two cars and relative velocity between peripheral vehicles and 
sell^vehicles are also detectable. The G sensor 3 can detect the acceleration and deceleration of 
self-vehicles. The big deceleration especially generated at the time of shocks, such as a collision, can be 
measured. The steering angle sensor 4 detects the operation angle of a steering, and detects a steering 
angle. GPS receiver 5 can receive the electric wave from two or more artificial satellites which constitute 
Global Positioning System, and can acquire the information about a current position. The brake ON/OFF 
switch 6 will be in an ON state, if brakes operation to vehicles is performed, and if brakes operation is 
canceled, it will be in an OFF state. 

[0056]The coefficient-of-friction sensing device 7 between road surface-tires detects the coefficient of 
friction mu between road surface-tires. If the ABS (Antilock Brake System) device is carried in vehicles, the 
coefficient of friction mu can also be known from the value of ABS control data. If the air-conditioner is 
carried and the humidity detection value, a laser radar, etc. are carried, humidity can be computed from the 
recognition sensitivity of precedence vehicles, etc.. and with reference to the table beforehand set up based 
on humidity, the coefficient of friction mu can also be made equivalent to humidity. The coefficient of 
friction mu is also computable from the difference of the wheel rotational speed of a self-vehicle and the 
vehicle speed of a sell^vehicle which are detected by the wheel rotational speed sensor 2. If the windshield 
wiper switch is set to ON. it is judged that it is a rainfall state and the coefficient of friction mu beforehand 
set up according to the weather can also be chosen. As an infrastructure which supports a run of vehicles 
around a road, the coefficient of friction mu of a road surface is measured, and carrying out direct 
transmission of the measurement data to the vehicles it runs is also considered. The present weather report 
and the information data of rainfall are contained in the VICS information which the VICS (Vehicle 
Information and Communication System) receiver 8 receives, and the coefficient of friction mu of a road 
surface can also be judged based on this information. 

[0057]Four or more CCD cameras 9 are installed so that the whole circumference of self-vehicles can be 
supervised. For example, one set is arranged to each both sides of a vehicle front, the front is supervised, 
one set is arranged to each both sides of vehicles back, and the back of vehicles is supervised. If a preceded 
vehicle and a succeeding vehicle are picturized with CCD camera 9 of a couple, respectively, the distance 
between two cars with a preceded vehicle and a succeeding vehicle is also measurable by a 
stereo-distance-measurement method. 

[0058]The prediction device 10 processes the output signal from a various sensor or a device containing the 
radar 1. the wheel rotational speed sensor 2. the G sensor 3, the steering angle sensor 4, GPS receiver 5. 
the brake ON/OFF switch 6. the coefficient-of-friction sensing device 7 between road surface-tires, VICS 
receiver 8. and a CCD camera. As a danger calculating means, compute the danger of an accident and 
according to the danger computed. At least one of passive safety devices, such as the electromotive seat 
belt pretensioner device 1 1. a driver s seat and a passenger-side air bag device 12. the flank electric rotary 
pump type air bag device 13, the warning device 14. the safe distance-between-two-cars control device 15, 
the rescue request device 16, and the escape support device 17. It is made to operate and controls to give 

protection against a crew member as a protection control means. 

[0059]The prediction device 10 is provided with the processing and the control device 20 which perform 
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data processing by the programing operation, etc. including a microcomputer etc. Processing and the 
control device 20 operate as the distance between two cars and the vehicle speed primary detecting 
element 21, the decelerating primary detecting element 22, the curve detection part 23, the braking state 
primary detecting element 24, the road surface state primary detecting element 25, the obstacle primary 
detecting element 26. etc., and predict a possibility of causing an accident, as danger of vehicles. When the 
distance between two cars between the vehicles of the circumference which the radar 1 detects is shorter 
than the safe distance between two cars, the relative velocity v between peripheral vehicles is v< 0, and the 
distance between two cars and the vehicle speed primary detecting element 21 judge that danger is high, 
when the distance between two cars decreases. From the detect output of the G sensor 3, the decelerating 
primary detecting element 22 detects the big shock etc. which are added to vehicles, and computes danger 
according to the size. When the curve detection part 23 has a large steering angle which the steering angle 
sensor 4 detects and the vehicle speed is large, it is judged that it is a dangerous sharp curve. From a 
navigation device provided with GPS receiver 5 etc., the information about the curvature of the curve under 
run can be acquired, and danger can also be computed based on the width G which is the lateral degree of 
acceleration and deceleration. The braking state primary detecting element 24 detects the state of a 
driver s brakes operation based on the output from the brake ON /OFF switch 6, and computes danger 
according to brakes operation. The road surface state primary detecting element 25 The coefFrcient of 
friction mu of the coefFiclent-of-frlction sensing device 7 between road surface-tires, and VICS receiver 8 
to a road surface. The present weather report and the information data of rainfall are inputted, and while the 
coefficient of friction mu of a road surface computes so that danger may become high rather than the high 
time in the coefficient of friction mu of a road surface when low, the distance between two cars in which the 
direction at the time of low mu is longer than the time of high mu is set as the safe 

distance-between-two-cars control device 15. Based on the picture from CCD camera 9, the obstacle 
primary detecting element 26 detects the obstacle ahead of [ of vehicles ] a running direction, and 
computes danger based on the obstacle detected. 

[0060]The next table 1 shows an example of table data which defines the correspondence relation of the 
danger computed by the distance between two cars and the vehicle speed primary detecting element 21, 
the curve detection part 22, etc. 
[0061] 
[Table 1] 
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[0062]Each surveillance intelligence makes danger correspond according to the stages 1, 2, 3, 4, 5, and 6 of 
the grade of a size, and — , respectively. However, when resulting in x seal which reaches the stage of 
causing an accident independently, it is in a considerable dangerous state, and all immediately possible 
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protection features are operated. 

[0063]The next table 2 shows an example of the table data about the operation standard of occupant crash 
protection, such as a seat belt and an air bag, about the total value of the danger for every surveillance 



intelligence of Table 1. 

[0064] 

[Table 2] 
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C0065] Drawin g 2 shows the relation of the vehicle speed and the safe distance between two cars which are 
set as the safe distance-between-two-cars control device 1 5 from the road surface state primary 
detecting element 25 of drawing 1 . This relation is divided and set, for example as the three-stage of high 
mu, low mu, and super-low mu, when the coefficient of friction mu is large high mu, the inclination of the 
safe distance between two cars over the vehicle speed is small, and when the coefficient of friction mu is 
small low mu, the inclination of the safe distance between two cars over the vehicle speed is large. 
[0066] Drawing 3 shows change of the safe distance between two cars in case vehicles continue a run with 
the fixed vehicle speed according to the change of the coefficient of friction mu as shown in drawing 2. The 
case where it begins to rain in the state where run in the state where it dried and the safe distance between 
two cars is set up in the state of high mu in the beginning is assumed. That it begins to rain, since a 
coefficient of friction becomes small, it is switched so that it may become an inclination of superHow mu. It 
rains and detection of the timing about the start is detected by detecting that a windshield wiper switch is 
operated by ON. for example. If fixed time passes in the state of super-low mu, it switches to the state of 
low mu, and the state of low mu will be continued until a road surface dries. The time with much rainfall, and 
when the road surface has frozen, the state of super-low mu is continued. 

[0067]Operation directions are given to at least one of the rescue request device 16 and the escape 
support devices 17 when it is judged that the accident has generated the prediction device 10 by at least 
one based on the signal from the radar 1, the G sensor 3, or CCD camera 9. For example, they are a case 
where front precedence vehicles or the distance between obstacles becomes short by the radar 1, and it 
becomes zero, a case where impact acceleration with the big G sensor 3 or shock deceleration is detected, 
and a case where it is detected that the distance between precedence vehicles or an obstacle becomes 
zero with CCD camera 9. It is communication connection etc. which lead a portable telephone network after 
an accident occurrence, and the rescue request device 16 can also notify the arbitrary partners set up 
beforehand while it connects with the police, an emergency center, etc. In the connection to the police, an 
emergency center, etc., as a crew member's personal data, Connect age, sex, a blood group, an address, a 
chronic disease, the hospital name that attaching requires, the starting doctor name, etc., and as a crew 
member s condition data, The existence of a pulse, blood pressure, and a wounded person, etc. are 
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connected, and one or more of the data of the type of a car of vehicles which caused the position of the 
spot and the accident, displacement, a riding position, the entrainment number, image data in the car. the 
importance of an accident, the existence of an escape means, the operating state of an escape means, etc. 
are transmitted as accident condition data. The escape support device 17 is controlled to open a window, a 
sunroof, etc., when the lock of a door or a rear hatch cannot be canceled and neither a door nor a rear hatch 
can be opened so that a crew member may be able to escape from vehicles. 

[0068] Drawing 4 shows the overall operating state of the prediction device 10 of drawing 1 . An operation will 
be started, if an ignition switch is thrown in at Step sO and it is set to ON. In Step si, a road surface gets 
wet and the correlation of the vehicle speed and the safe distance between two cars as shown in drawing 2 
is set up according to a state. At Step s2, the measurement about x as the curvature radius r and obstacle 
detection result of the distance between two cars L, the relative velocity v, the deceleration g of 
self-vehicles, and a front curve between precedence vehicles and measurement are started. In Step s3. 
[ whether the measured distance between two cars L is smaller than the safe distance between two cars L 
under the value of mu to which correlation is set (mu). and ] In whether for the relative velocity v to serve as 
a negative value, and to decrease, it is larger than 0 and the curvature r of a front curve has the 
deceleration g larger than zero. When x is larger than zero or at least one of these is materialized by 
detection of an obstacle, it moves to Step s4. and if all are not materialized, it returns to Step s2. 
[0069]When L becomes small from the safe distance between two cars L (mu) set up beforehand, it is the 
relative velocity v< 0 and it is the deceleration g> 0. the case where at least one of in case a front curve or 
obstacle is detected is applied moves to Step s4. In this case, while operating the warning device 14 and 
demanding cautions from a driver, the electromotive seat belt pretensioner device 1 1 is operated, a driver is 
restrained to some extent with a seat belt, and a driver is taken care of. Next, at Step s5, brake control 
which returns the distance between two cars L to the safe distance between two cars L (mu) is performed. 
At Step s6, the distance between two cars L is larger than the safe distance between two cars L (mu), and 
when relative velocity is judged to be in the state where the distance between two cars L increases by v> 0, 
it returns to Step s2. When the distance between two cars L is judged to be below the safe distance 
between two cars L (mu) or the relative velocity v<=0 at Step s6, it moves to Step s7 and other vehicles are 
told about vehicles being in a very dangerous state by the car-to-car communication in other radio and 
infrared rays to vehicles, and the blink display of a hazard lamp. Furthermore at Step s8. it judges whether 
the speed of a self-vehicle is 0. and when it is not 0. stop operation in which the brake operates [ make ] at 
Step s9 is performed. If vehicles stop, the lock will be canceled, when the escape support device 17 is 
operated, and a door lock is canceled or there is a rear hatch at Step slO. Next, the police, a relief sensor, 
or the partner point set up beforehand, for example, a house, office, etc.. can also be made to notify at Step 
si 1. An end of a rescue request will end an operation at Step si 2. 

[0070](a) Drawing 5 shows the composition of the take-up motion 28 which is a main part of the 
electromotive seat belt pretensioner device 11 of drawing 1 . The end face side of the seat belt 29 is being 
fixed to the take-up motion 28. and the paper winding shaft of the take-up motion 28 is directly linked with 
the output shaft 30 of a motor, and if a motor is driven electrically, it can roll round the seat belt 29. A power 
supply is in the state of OFF until a motor inserts the tip of the seat belt 29 in a buckle. A crew member can 
pull out the seat belt 29 manually without rolling round to the take-up motion 28 and power's acting, since 

16 



JP 2000-142321 

the motor will be in the state of OFF if a crew member pulls the seat belt 29. However, spring power which 
involves the seat belt 29 in the take-up motion 28 side is also acting so that suitable load may be applied, 
when pulling out. If the tip of the seat belt 29 is inserted in a buckle, the power supply of a motor operates, 
a motor is rotated, the seat belt 29 is rolled round until it restrains a crew member's body once, after that, 
an opposite direction will be made to rotate a motor and slight binding force will be loosened. 
[0071]The take-up motion 28 is a tip of the arm part 31, can engage with the serrate gear tooth formed in 
the peripheral part of the take-up motion 28, and can lock the take-up motion 28. When loosening the seat 
belt 29, in order to cancel the locked position in the arm part 31 first, the take-up motion 28 is rotated in the 
direction which strengthens binding force for a while. That is, by drawing 5 (a), if the take-up motion 28 is 
rotated in the direction "is closed", the arm part 31 will be pushed on the slant face of a serrate gear tooth, 
and will move outside. [ of a counterclockwise rotation ] The arm part 31 is displaced with the 
electromagnetic driving force which the flexible region 32 receives from the solenoid 33. If it energizes to 
the solenoid 33 and the flexible region 32 is adsorbed by rotation to the direction of the take-up motion 28 
"to close" when the arm part 31 moves to the outermost part, the flexible region 32 is fixable to the state 
where the locked position to the take-up motion 28 was canceled. Since the tip of the arm part 31 is not in 
contact with the peripheral part of the take-up motion 28, it can drive a motor and can rotate the take-up 
motion 28 in the direction therefore "loosens" the seat belt 29 electric. When rotating the seat belt 29 in 
the direction "is closed" again, the solenoid 33 is turned OFF, and the arm part 31 is returned so that a tip 
may touch the periphery of the take-up motion 28. 

[0072]The prediction device 10 operates as a protection control means, and performs the roll control of the 
motor of the electromotive seat belt pretensioner device 1 1. By forming the ignition type inflator 34 and 
combining with the electromotive seat belt pretensioner device 1 1, as are shown in drawing 5 (a) and the 
seat belt 29 is pulled out from the take-up motion 28, When a collision should take place to vehicles, 
protection which restrains a crew member more nearly promptly is enabled. Once the inflator 34 of an 
ignition type is lit by an electrical signal, it can draw the seat belt 29 quickly. 

[0073] Drawing 5 (b) shows the state where the solenoid 33 is turned OFF and the tip of the arm part 31 
touches the peripheral part of the take-up motion 28. In this state, while the slant face of a peripheral part 
forces the tip of the arm part 31 in the direction "to close" at the method of outside, it can be rotated by 
the take-up motion 28. However, since the tip of the arm part 31 catches and locks in the portion of the 
serrate gear tooth of the periphery of the take-up motion 29 in the direction "it loosens", the seat belt 29 
cannot be pulled out. [ of the opposite direction of the direction "to close" ] When the take-up motion 28 
rolls round the seat belt 29 in the direction "to close", the serrate gear tooth of the peripheral part of the 
take-up motion 28 repeats the state of canceling the state where the arm part 31 locks one sheet at a time, 
and a lock. Drawing 5 (c) turns OFF the solenoid 33, and shows the state where the tip of the arm part 31 
separated from the peripheral part of the take-up motion 28. Since the tip of the arm part 31 has canceled 
the lock to the peripheral part of the take-up motion 28, the seat belt 29 can be pulled out easily. 
[0074] Drawing 5 (d), (e), and (f) shows relative operation of the arm part 31, the flexible region 32, and the 
solenoid 33. Drawing 5 (d) shows section structure vertical to the move direction of the arm part 31 and the 
flexible region 32. The arm part 31 is joined by the flexible region 32, and as shown in drawing 5 (e), when the 
solenoid 33 is OFF, the arm part 31 and the flexible region 32 are energized with the spring etc. so that it 

17 



JP 2000-142321 

may move in the direction which separates from the solenoid 33. If the solenoid 33 is turned ON and 
energized in the state which shows in drawing 5 (e), as shown in drawing 5 (f), the flexible region 32 can be 
attracted according to the electromagnetic force generated in the solenoid 33, and it can draw in in the 
direction which pulls apart the flexible region 32 and the arm part 31 from the take-up motion 28. 
[0075] Drawing 6 shows the rough composition of the flank electric rotary pump type air bag device 13 
shown in drawing 1 . D rawing 6 (a) shows the state seen from the side side, and the state where drawing 6 (b) 
was seen from the transverse-plane side, respectively. The bag part 35 is arranged in the side of a driver 
seat or a passenger seat, and the flank electric rotary pump type air bag device 13 can be expanded if 
needed with composition as shown in drawing 6 (c). As shown in drawing 6 (c), gas can be injected into the 
bag part 35 using the cylinder 36, the piston 37, and the actuator 38. If gas is held in the cylinder 36 and the 
piston 37 is pushed in in the cylinder 38 with the actuator 38, it will move into the bag part 35. If gas is 
poured in into the bag part 35, the bag part 35 will expand, for example, will expand to a crew member s waist 
circumference at the maximum. For this reason, the driver of vehicles does not become the hindrance which 
performs operation, but can perform protection effective in a crew member against the big impulse force of 
a direction vertical to the direction of movement of vehicles. 

[0076] Drawing 7 shows the example of the warning device 14 shown in drawing 1 . The slit shape long and 
slender obstacle display for indication 42 for displaying the obstacle 41 detected ahead of vehicles on the 
boundary part of the front window 39 and the instrument panel part 40 of a lower part ahead of a driver s 
seat is formed. The obstacle display for indication 42 has the shape prolonged long and slender crosswise 
[ of vehicles ], and is divided into two or more slit shape divisions. With the radar 1 or CCD camera 9, if the 
obstacle 41 is discovered ahead, the color of the slit corresponding to the detected direction will be 
changed, and it will warn to a crew member. The display for warning is performed also on Screen 43 of a 
display device established in vehicles for the navigation device etc. The driver to whom the front window 39 
is caudad formed and the obstacle display for indication 42 is gazing at the front via the front window 39 can 
read display information easily. The driver who read the obstacle display for indication 42 can know in which 
direction there is any danger, and can perform operation for a quick risk aversion. 

[0077] Drawing 8 shows the view about a means to ask for the vehicle speed of vehicles correctly. For 
example, the road where the highest speed is restricted to 80 km/h, the self-vehicle 44 runs in the form 
where the preceded vehicle 45 is run hard, and the case where the speedometer 46 shows 80 km/h is 
assumed. The error of relative velocity will be v=-20 km/h and the prediction device 10 has a possibility of 
colliding, if the speed of the actual seH^vehicle 44 is 100 km/h, although calculation of danger and control 
based on it are performed as the relative velocity v= 0 between the preceded vehicles 45, For this reason, 
safety can be improved by performing amendment which I get to investigate the vehicle speed of preceded 
vehicle 45 self from the preceded vehicle 45, and is corrected to the vehicle speed of the safer one as 
compared with the display of the speedometer 46 of the self-vehicle 44 by the car-to-car communication 
between the preceded vehicle 45 and the self-vehicle 44. By chance, the speedometer 46 of the 
self-vehicle 44 is righter, and if same amendment is performed among other vehicles although amended 
accidentally when the direction of the preceded vehicle 45 is wrong, accuracy can be raised so that the 
vehicle speed can actually be displayed on the speedometer 46. The vehicle speed of the vehicles it runs is 
measured as an infrastructure around a road, and if equipment about which vehicles are told by 
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communication between highway and vehicle is formed, the data from the equipment can also amend the 
speedometer 46. 

[0078]If based on the view of this embodiment which was described above, For example, as the radar 1 
which detects the distance between two cars, the G sensor 3 which detects deceleration, and a braking 
state sensing device. The ** brake ON/OFF switch 6, the picture sensing device by the braking state 
primary detecting element 24 and CCD camera 9 grade, and each detection result are processed. As control 
which controls. The rescue request device 16 which is a means of communication for the rescue request 
after ********** 10, the electromotive seat belt pretensioner device 11, a drivers seat and a 
passenger-side air bag device 12, the flank electric rotary pump type air bag device 13, the warning device 
14 that tells a crew member about danger, and an accident occurrence. At least one of the escape support 
devices 1 7 containing the doorHock release for the vehicles escape support after an accident occurrence, 
hazard blink, a window opener, a sunroof opener, the digester at the time of the outbreak of a fire, etc. can 
be operated, and protection and support of a crew member can be offered. 

[0079]Based on the degree of acceleration and deceleration of the transverse direction which the 
navigation device with which the prediction device 10 contains GPS receiver 5 etc., and the G sensor 3 
detect, A front curve is detectable, it can control to perform a little rolling up to the electromotive seat belt 
pretensioner device 1 1 , or control in which only a small quantity expands the flank electric rotary pump type 
air bag device 1 3 can be performed, and it can also be made to prepare for the danger of the occurrence of 
an accident to some extent. If the brake ON/OFF switch 6 is set to ON, rolling up of a small quantity is 
directed to the electromotive seat belt pretensioner device 11, and a crew member can prepare for the 
quick stop which senses danger, and can also make a crew member s binding force increase beforehand. If 
the switch etc. which detect the operating condition of an accelerator are formed and the switch is set to 
ON by operation of rolling up, control which returns to the original position can also be performed to the 
take-up motion 28 of the electromotive seat belt pretensioner device 1 1. It is because it can regard as 
making the danger of an accident cancel if operation of an accelerator is performed. If operation with a 
frequent accelerator and brake is repeated, and is performed in fixed time and directions which perform 
optimum dose of rolling up of the seat belt 29 will be issued to the electromotive seat belt pretensioner 
device 1 1, By the operation in a mountain path or the fixed vehicle speed, a crew member can be effectively 
taken care of on the occasion of the time so that danger may occur suddenly. At the time of the super low 
speed of as [ whose vehicle speed of a self-vehicle is about 1-2 km/h ], control which considers that it is 
safe and loosens the take-up motion 28 in small quantities to the electromotive seat belt pretensioner 
device 1 1 can also be performed. Since the binding force of the seat belt 29 to a crew member becomes 
weaker, a crew member can pass comfortably in a seat. 

[0080]If the coefficient of friction mu of a road surface and a tire becomes small, although it will generate 
warning which changes the safe distance between two cars with a preceded vehicle or control which rolls 
round the seat belt 29 with the electromotive seat belt pretensioner device 1 1 will be performed, The 
judgment of the coefficient of friction mu will judge it as low mu, if the information on the rainfall of the 
newest weather report or rainfall is collected, rainfall becomes less than 0 mm, for example by VICS 
receiver 8 grade and high mu and the rainfall of 0 mm or more will become. It can also judge [ worsen / by 
the radar 1 1 / preceded vehicle recognition sensitivity ] with low mu. By the operating state of an 
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air-conditioner, when humidity is high, it can also judge with low mu. The coefficient of friction mu can also 
be judged based on the difference of the revolving speed of the wheel which the wheel rotational speed 
sensor 2 detects, and the speed data of a actual self-vehicle. From operation of the switch which turns on 
and off the wiper furthermore provided in the front window 39, a rainfall can be detected and the coefficient 
of friction mu can also be judged automatically. What a crew member may perform the judgment of the 
coefficient of friction mu artificially based on various data, it switches with a switch in this case, and 
selection is made possible for is preferred. 

[0081]Since a road surface will generally get wet easily at the time of the start of a rainfall if the ON signal 
of a windshield wiper switch is detected, it is recognized as the coefficient of friction of a road surface and 
a tire being in a super-low mu state at the beginning which detected the ON signal of the windshield wiper 
switch. If it leaves for a while in the state where a windshield wiper switch continues being ON, it will be 
recognized as the value of mu being low mu. If a windshield wiper switch is come by off, it will be judged as 
low mu for the time being, and will switch to high mu after that. 

[0082]In the electromotive seat belt pretensioner device 11, the slack of the seat belt 29 is adjusted with 
the prediction device 10 according to the danger always computed at the time of vehicle running. The 
electromotive seat belt pretensioner device 1 1 can ensure [ effectively and ] protection of the crew 
member who gets into [ a driver seat or a passenger seat ] combining usual driver s seat and passenger-side 
air bag device 12, or the flank electric rotary pump type air bag device 13. In a passenger car, a drivers seat 
and a passenger seat are provided in the first half of a vehicle room, and the position of the center of a 
driver s seat and a passenger seat can also be taken in a dickey seat in many cases. When there is 
entrainment of the center of a dickey seat, the front of a dickey seat center seat is difficult to become a gap 
of a driver seat and a passenger seat and to take care of the crew member of the center of a dickey seat 
effectively at the time of a collision, etc. For this reason, an air bag device equivalent to a driver s seat and 
the passenger-side air bag device 12, or the flank electric rotary pump type air bag device 13 is formed 
between a driver seat and a passenger seat. If it is made to make it operate at the time of a break only when 
a crew member is detected in the center of a dickey seat, effective protection to the crew member of the 
center of a dickey seat can be performed. 
[0083] 

[Effect of the InventionjAs mentioned above, according to this invention, at the time of vehicle running, the 
danger of the accident of a self^vehicle is always computed, and before an accident occurs, suitable 
protection can be performed against a crew member. Since a passive safety device is operated a priori, 
there is no time delay like [ in the case of making it operate after an accident arises ], and a crew member 
can be taken care of appropriately. Since the danger of an accident is computed by supervising two or more 
information in relation to the run state and running environment of vehicles, a possibility that an accident 
will happen can be evaluated synthetically and a crew member can be taken care of effectively. 
[0084]According to this invention, two or more passive safety devices can be operated according to danger, 
and a crew member can be taken care of appropriately. 

[0085]According to this invention, the distance between two cars, deceleration, brake operating conditions, 
the curve state of a running route, Based on detection information, including the road surface state of a 
running route, or an obstacle, any at least one of the support of the increase in the binding force of a seat 
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belt expansion of an air bag. the warning that tells danger, the rescue request by communication connection, 
or escape can be performed, and a crew member can be taken care of effectively. 

[0086]According to this invention, since it is controlled so that the device for other protection also operates 
while warning to a crew member is performed when the danger of an accident is high, a crew member has 
room to perceive danger and take evasive action, and. moreover, can also receive protection by occupant 
crash protection. 

[0087]Since according to this invention at least one of rolling up of the partial seat belt by the pretensioner 
of a seat belt or partial expansion of an air bag device will be performed if the curve ahead of vehicles is 
detected, Even if it prepares for the curve which an accident tends to produce beforehand and a serious 
accident occurs quickly, a crew member can be taken care of to some extent. 

[0088]According to this invention, according to brake operating conditions and an accelerator operation 
state, partial rolling up of the seat belt by the partial operation of a pretensioner device can be performed, 
and it can prepare for the dangerous situation. Since fear of danger will decrease, rolling up of the seat belt 
by a pretensioner device will be returned and a crew member s restraint will be canceled if accelerator 
operation is performed, a crew member s unnecessary restraint is avoidable. 

[0089]If frequent operation of an accelerator and a brake is performed within fixed time according to this 
invention. It can be judged that they are a mountain path run and a run of constant speed, only the quantity 
which a pretensioner device defines beforehand can roll round a seat belt, and protection to the unexpected 
shock to a crew member, etc. can be ensured. 

[0090]Since according to this invention it is judged that the danger of an accident is small when the travel 
speed of a self-vehicle is judged to be a super low speed, Only the quantity which defines beforehand the 
binding force of the seat belt by a pretensioner device can be loosened, and the restraint to a crew member 
can be decreased, and it can support so that a crew member can pass comfortably. 

[0091]According to this invention, the coefficient of friction mu of a road surface and a tire is detected as a 
road surface state, The danger of an accident is computed by predicting change of the coefficient of friction 
mu, and when change of the coefficient of friction mu is expected by change of the weather etc.. control 
which warns a crew member with a warning device, or rolls round a seat belt with a pretensioner device Is 
performed. Since the pretensioner device has already operated even if operation is performed or an 
accident arises so that an accident may not arise, since warning is beforehand given even if the coefficient 
of friction mu of a road surface actually changes, a crew member can be taken care of effectively. 
[0092]According to this invention, since a pitch can be operated and switch selection of the standard of 
prediction of danger in case the coefficient of friction mu of a road surface changes can be made, a crew 
member can combine with a state, a weather report, etc. of a actual road surface, and a suitable coefficient 
of friction can be set up. 

[0093]Since according to this invention it computes based on the correspondence relation between the 
vehicle speed of a self-vehicle, and the number of wheel rotations of a self-vehicle and the vehicle speed of 
a self-vehicle is amended based on the information from the outside when detecting the coefficient of 
friction of a road surface, The error of the vehicle speed can be lessened, the grade of the coefficient of 
friction computed can also be raised, and calculation of danger can also be performed with sufficient 
accuracy. 
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[0094]Since the upper part or the lower part of a front window is equipped with a slit shape obstacle display 
for indication according to this invention, the obstacle detected can be easily checked to a driver and 
operation for evasion of an obstacle and the shock mitigation at the time of a collision, etc. can be 
performed easily. 

[0095]According to this invention, since it has a pretensioner device which rolls round a seat belt with an 
electric motor, a crew member with a seat belt can be taken care of effectively. 

[0096]According to this invention, since only a few will be loosened once an electric motor rolls round a seat 
belt if a crew member carries a seat belt and inserts a seat belt in an air bag, a crew member with a seat belt 
can be taken care of appropriately. 

[0097]According to this invention, since the locking mechanism will operate and the lock of a paper winding 
shaft will be performed if the paper winding shaft of a seat belt is equipped with a locking mechanism and a 
crew member carries a seat belt, protection of a crew member with a seat belt can be ensured. 
[0098]According to this invention, since a seat belt cannot loosen rapidly since a locking mechanism is 
controlled and a lock and release of a paper winding shaft are repeated when pulling out a seat belt, and a 
restraint can be loosened if needed, a crew member with a seat belt can be taken care of effectively. 
[0099]According to this invention, a flank air bag device can be formed in a crew member s side, and a crew 
member can be effectively taken care of with the air bag device which has an ignition type inflator arranged 
ahead of a crew member. 

[01 00] According to this invention, according to danger, expand a flank air bag, when danger is large, it is 
made to expand greatly, and it can carry out as [ be / enough / a crew member s protection / before an 
accident actually happens / possible ]. 

[01 01] According to this invention, even if there is a crew member in the center of a dickey seat, it can 
protect appropriately with the central air bag device arranged in the center of a driver seat and a passenger 
seat. 

[0102]According to this invention, after an accident occurrence, the communication connection for 
demanding relief and reservation of the escape way from vehicles can be performed, and protection and 
support of a crew member can be offered. 

[0103]Since data effective in support is also transmitted in the case of a support request according to this 
invention, relief in which suitable preparation was completed can be received. 

[0104]Since the rescue request at the time of an accident occurrence is performed to the partner who sets 
beforehand, the other party can also prepare relief promptly and can make a crew member rescue promptly 
and easily according to this invention. 

[0105]According to this invention, since opening of a window or a sunroof is performed when a door or a 
rear hatch is first opened after an accident occurrence, an escape way is secured and a door or a rear hatch 
does not open, it can escape safely from a door or a rear hatch as much as possible. 

[0106]According to this invention, since it stops automatically after an accident and a succeeding vehicle is 
told about an accident, a second accident can be controlled. 



[Translation done.] 
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F ^)\^ F 2 9 I o ?int^\ ^ O F F om-.Tfe 

jSili7b^^^iDi]Tv-F-<;FF 2 9^'jimrci^:6'5T$§o 
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^m\l LTl/^^o h^JV h 2 9 ^;VtC 

fj] L T h h 2 9 ^ $ 

[0 0 7 1 ] 0 2 8 l^. T — ASP 3 1 c05tiS 
T\ #?X^^^2 8 05^iagP^Cff^i5t^n^Sg®^;*cO«<h 

1 t^c^Du^y ^:Kfg^W^[^t- ^/c46tc. ^^DSii'il2 8^ 
W^tlT^^HUUc^Kf -So r-Agf3 3 1 ti. RTiig[5 3 2 

7b^^vi^y-r F3 sij^^^if^mm^^^mmtiifcx^rm. 

F3 3tcffiVliLTnJ®!jS|5 3 2^B5ffbTb^^ 

<h . ojibrfP 3 2 D Siri 2 8 -x£?:) n ^ 20 

ti. #fXDS^2 8(?35r|.Jlgf5^cSLTl/^:^l^/c:a6. 
^^IgfjjLT. ^ft^Cj:oT>'-b'^;l/h 2 9^ r^0§ 
t?J 7jftO^#?XD^H2 8^[H}|c^^i:^C ^Tb'^-^^^^o 

^CCi. Vl^y-i' F3 3>&OF F^CLT. T — AgP3 1^ 

h LTtbl'FbTfT^o las (a) iC^s^Xoi^C. #^^9 30 
SB 2 Sti^^zy—h^?lh 2 9fo^mm^tl^m^lfC^ 

[0 0 7 3] rj:^. HI 5 ( b ) l±Vlyy^ V 3 3 ^ O F 

FtcLTz-AnRs 1 o:)9cm^^^m^minz sconmrn 
sit rL46^j yji^icitnm^i^omm^^^y-i^B^^s 10 

T-A^P3 1 <D$feis^^#fxosP2 9omm(ommvim 

9^^imTC <?::7b^-e#>5:V^ #IX0Sg2 8;6^ rLi6 
i.^^2 8<:':>nVi]f''fP^?)i';-Wtt«*^ 1 1^'ro7'-A,''f|3 3 1 if^u 
(c) CiVUy-r F 3 3^0 F FtCLT. Z-AgP3 1 so 
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[0 0 7 4] ^5 (d) , (e) , (f) ti. r-AgP 
3 1 . RrSjg[5 3 2 4oJ:t/VUy'l' F3 3 cDffl^WJ^Sriijf^ 

^^"To H5 (d) It. T— Agf53 1 fc^i:t5nrfMf5 3 2 

IMPS 2tcS^^ti. H5 (e) t^^'rJ:^^-. VUy 
^ F 3 SiJb'^O F FtDh^icti, T—LsB\^3 1 4b'i:L>pJ»] 
f?R3 2ti:yi^y-rF 3 3 7b^^|gff.n^7jf^0^c^Sij3t"^ J:-9 

-rtt^Tvi^y-r F3 3^oNtcbTiim^§<>. 05 

(f) ^C7f^t-J:3^cvuy-r F3 3tc^^fet-^«K:^tc 

x-DT'^mms z^m^^ii.. ^mus z^xzf7'-i^^\^ 

3 1 ^#?X*9»S2 8;^)^S^I^tt-75-[R]^i:®?|-ri>C^;6^ 

[0 0 7 5] melt, mi i^c7ntmwMm^^iyy°^:r.T 
/^-y^^mmi 3(Dmmmmn^^^-'ro me (a) im\ 
mMti-^i,ircim.. me (b) itJEmMf^^^^Afcixm^ 
^n^nfr<ta miwm^'^^>^^:r.r^'^-yTm{\ 3 

/ftciag^n. me (c) iCTr^^Xor^mr^x^Bmcm^ 
CTBf^^-tir^C <!::A^t?^^o 12 6 (c) hC^.^^o 
tc. SeP3 5tcti. v^U^^^^se. tfXF>3 74QJ:tf 

#;5o ;9Xti. zy^}iy^^3e\H{cUn^n. T'7=^zl:x, 
— ^ 3 STtfX F>3 l^zy^) 3 8F*3tcf¥jAiy^. 

[0076] 07 ti. Hi tC^s^^S^g 1 4 t7:>f5lj*>fv 
M*SJffi^OM7?cOfija'>^>F^3 9 i:^OT75"^^3^ 

M^4 1 ^S^t-^/ci^^Dfflfit^XU V FttcD|5$#%^ 
.^;i§4 2^IStt^o P$m%^^^^4 2ti. mf3u^?3lii75fpl 

5>VfiJ^nTi/^§o ^^1 C D:^^^ 9tc:J:oT. 

§XU -7 F^fe^^x.T. ^atd^tbS^^^f ^ o ^fc 

X7*'U-raBiD®B4 3T'*>> »^0/ci60a^^fT 

5o Pf 4 2 Ci. tuffi'^^ > F^ 3 OcDTOtC 

aS^ten. SuSi^-Y>'F'^3 9^/rLTtij7b"^a^IbT 
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[0 0 7 7] msi,^. iimco^im^jEmi^M^^^m^ 

-D\.^TO^^'^^:^fr.^, fct^mimmt'^^ O km/ 

^T^ffJT^tTb. Xti°— F;^-^ 4 6;6^8 0 km/h 

M^Tb^^ 1 0 0 k m/h -e^ntf. ffi)nfjljgo^M;bW = 
- 2 0 km/h <!::^0. Iff^^ LT b $ 3 i3^n;b'5S^o 
Z.(Dtc a65fefT f I 4 5^ [-1 Ml A Ah (D\\'i(D «[• [/UJffif, cfc io 
o T. 4 5 ^TtfT'l' 4 5 |':i#(?)«|fi^^3'i^r 

g^4 4c?)Xlf— F;^ — ^4 6i?D*^^tblJL. 

14^1ftA6^C^;b^T^^o fS^tC. g^4 40Xl:f-F 

— ^ 4 6C07j7b^'iEb< . MIM A 5 (Dl^m^^-DX^^ 

[0 0 7 8] \:xA-Mm\^tcx.^r^^nmmm<o^^:^i.c 

O N / O F F X-r -y 6 -V^" ^ttSs^^tb 

[0 0 7 9] s fc. "j^mmtn 1 0 g p s iSi 5 
m^'>— h^ji hy°V 9->~> B-tmm \ 1 fc'>«o#lx 

i'"SB 1 3 ^'pmtci'fWim^-^^ ^ rjimm^n-yfc 0 

t?>„ S/c, 7"^— 4^0N/0F FX-r-y^6A"iONtC 

T-^5o sfcr<57-t;i/«s^tmi^^^tti-r§X'f'-y^^ 50 
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^^i:. vtiiBj^S/— F'^^l^FT^'J-T^vs^a-t-girn i cD 

0 Sii^f 2 8 ic*^ LT. ^tt'Dfiii'ftcK?, J; 3 rjiUn^ 

(Ditmimm ^ -t^T*/ ^ § i: *^sf c ^-s-e ^ i. e. t-sd 

Sft^i^M UT^T a i: . «StJit->- F F 7^ 
3:^SB1 Uci^LT. F-^^b F 2 9 ©jgfi«#fX 

ilijsgTb'S*^ 1 ~ 2 k m/ h « J: 3 ^mi&mmiCli. i: 
*^*LT«i!j^>'— F-^;l/F>^'J7^>'->3-^-S«l 1 

fr-^§o Sftfct^-r-sv— F-<;i^F 2 9iOjfi]*:t;A"!gl 

[0 0 8 0] gSffii:^'i'-\'i:cOW»«^fi7bVh^<^5 

^LfcO. ailji*:^— F'-^/H-^'UT^Vi^arfSB 1 1 

-e V— F ^-'i' F 2 9 (Dmi 0 ^It ^ i; -5 rjiMm^n -5 tt 

P$7]<a7b'iOmm*?S^etfift/i. |5$7K« 0 mmJ.;^ 
±^6tif6/i i:Wif-r§o U-^" 1 l -e^feff^lgm^J* 

g^-rsciitT^So *;li[HI$Ea)S-^r^^t27b^^m■ri. 

■cJv ^Trt^JSJ^^ (i ^m'ALt ^cti>r'^^o ^<bic mm 
^^-y F-^ 3 otc.isttenTi/^^y-r^^^oN/o f f 

t--5Xi'-y^«jtftA^e). |5$ffi^«mb. 

eicDi:l&tiittX^'>y^-ey[l^xajR%HfBli:bT4o< C 

[0 0 8 1] V-Y/^X-f^y^OONfi^^^^ftl-r^ 

T\ '7'f'/^X-Y-y^OONff^^^*qLfcaS]t±SSSii: 
^ i: ©H¥j?i^^¥Xt*Mffi; /x $>^t S » S 
fcy-T/^X-f ■y^A'S ON P) < fcO 
i:. nO)imii&ii'V$>^tmmir:i,, V-f /^X-T -y 

0 F Ftc^S-Si;. L«e.<tie/i i:fiJWL-. ^©t^. rft 

[0 0 8 2] ^iHj^v— F'~<>'l/F'7°U7^i^->3^Sgl 

1 mmi^nmc. -^jiSBi oicj:oT^Bf»ffi 

j!fi'?li-«jilife).v; • i)!j¥),v;JI|X7V^-y 1 2 ^Mi'fP'rti®! 

>t°>'^Itxr/^-y ^"SM'n 3 i:«l^tp-ti-T. liliilfe/Wv— 
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[0 0 8 3] 

[0 0 8 4] ^tci^mmcxni^i. «S{^^MfSii¥is 

[0 0 8 5] ^/c*f§Bi!tcJ:tUi:\ mrs^S^lt. 

[0 0 8 6] $/c*5g9Stcj:ntf. muL(Din.mmt'^M^^ 
umo) fc ^(omm t mh^ Kmm $ ti ^ o m 

[0 0 8 7] ^rc'4^imuc^m£. ^\im(Dm:^(oio~y^ 

[0 0 8 8] ^r^z^mm^xni^. ru-^mmamt 
r ^"tjvmmxm ^ ^-is u t. y u > v a -:^^s^?:>gp 
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[0 0 8 9] ^fc*^g0jj^cj;nti\ -'/Lm'yrt-eT^^ 

[0 0 9 0] Sfc*5g0^tcJ;ntf. g*c0^fTiSjg;^'«S 
^ ^iJBt ^ n § to T\ 7° U 7^ > 3 ^Sn-'t J; ;5 h ^ 

[0 0 9 1] ^fc*%0atci:nt^. mmt^^^tcom 

m^yifm o T Ox. B nr 1/ ^ § OT. 'lirULtf^^ L ^ ^ ^ 

[0 0 9 2] ^rc*?g0^tCcfcn«\ ^^(ommm^iiti'^ 
[0 0 9 3] £rc:^5mncxni£. m\i\'\o:)mmi^M^^ 

[0 0 9 4] ^rc^mmc<^nif£. WDS^^-oF^^^^i 

[0 0 9 5] ^rz^mmcxnii. iy-h-<^?vhomm 
0 ^mm^e- 9 xn ^ 7° u -f - > >^ 3 ^mm^m ^^(o 

[0 0 9 6] ^rc^mmz<i:ril£. mmt'^zy-h^Jlh 
tio'^X^^o 

[0 0 9 7] ^fc^mmcXm^. Zy-h^Jlhoy^WL 
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[0 0 9 8] ^Tci^mB^^tWl. 

[0 0 9 9] ^/c*5e0JJ^Cci:nti\ MrfPxT/^y 

[0 10 0] ^fc*:^0^^CJ:nti\ fRfJgpxT/N^y^'^^fe 

[0 10 1] ^/c*5gW^<iJ:ntf. ^fWffip|^5^^-3f^M5^'^ 
[0 10 2] ^/c*fg5;3tcj:nti;\ 

[0 10 3] ^tcifmrn^^ni^. ^mwm(Dm^c^m 

[0 10 4] Sfc*5MltCj:nti\ 'J^S^^g^H^cDWiii!- 

[0 10 5] s/c*fe0^tcj:mi\ mm^^m^ci^irv 
[0 10 6] ^rc^5mn^xni£. •jiSJ^f^tctii'ijijjwtc 

[m 2 ] Bi 1 (Dm^^m^mB\^ 2 5 ^^^'s^^r^osg^jp 
SBi si^a^'^^^-mmtn^mmmmtmmmm^ 

[1113] El 1 tD$;^'Kliyai»JtP^M'^n SCDWTt^- 

[0 4] El 1 cD^MSB 1 0 ommmmMf^mm^^^^ 



[0 5] mi (Dmm^iy- h^^vh-yvri^iyB-rmm 
[me] Ell £?:>fflysp«ijij4^°>yit:aiz/N^y^^^^Bi s^?) 

[0 7] El 1 ^^^a^SB 1 4 (?:>--M<v LT^DPtm^^^x 

tg4 2CDmmxm^^srmmitLrc]Emm-c$>^o 
imsimi(Dmmmmr\ g^4 4^MTff4 5^^ 

1 U-^^' 

2 mmmmmm^^^ 

3 G^yv- 

4 

5 GPS ^mm 

6 4^0N/0 F FX-f y^ 

7 SSffi-^^^Pal^JSf^i 
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1 0 
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mm 
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Xtf-Fy<-^ 
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B6 0R 21/22 
21/32 

R 6 2 D 6/00 
G0 8G 1/16 
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B 6 0 R 21/32 

B 6 2 D 6/00 

G 0 8 G 1/16 

B6 0R 21/00 



6 2 4 D 
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(72)mMm mm mm 



F^ — iA(#^-) 3D018 MA02 PAOl 

3D032 CC21 CC39 DA03 DA23 DA24 
UA25 UA76 DA77 DA82 DA86 
DA87 DA88 DA92 DA93 DBOl 
DB02 DB03 DB05 DB09 DBIO 
DD02 EAOl EA02 EA04 GGOl 

3D044 AA35 AC24 AC28 AC59 AI)21 
AE21 

3D054 AA02 AA03 AA16 EE14 EE15 
EE17 EE57 FF16 FF20 

5H180 AAOl BB04 CC04 CC12 CC14 
KE08 FF05 LLOl LL04 LL07 
LL08 LM5 



